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(57) Abstract: 



PROBLEM TO BE SOLVED: To exactly detect a spot, 
where a through current is generated by an HiZ entry, in 
a logic simulation. 

SOLUTION: This device is provided with a floating 
deciding part 3 for detecting a spot, where the through 
current is generated by gate floating of an MOS 
transistor caused by an HiZ value entry making the 
output of a verification target cell into unfixed value, 
on the basis of a decision function F34 prepared from 
the circuit chart of a real device, which does not 
depend on the description of a library F3 for logic 
simulation in a verification target circuit. 
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F 3 2 Srv-^ a ^ 1 *»6ttffif-5 0 -yu—j-^^y 
ir/u^S F 3 1 <b A^/fSF 3 2 <t t U ^ hf- 

*f iMft^Afjm^mmm^^tix^^^ m 

T\ HSA^IfilK) CHiZA*CJ;^y-h7p-7 
3 5 arft*tT«^i»*F 5 ^tH^-T5 0 

[0042] efejc i2^#Bstr, 70-7^^1 

[0 0 4 3] 7 a-^^ V^J^3(i, ^-T, A^lffi 
^fcbS5 2 -Ctt&ffl Lfc-fe/U^ F 3 1 t ±^C0Xt)mF 3 2 
n«H»SjR»3 1 -CWftBSfci-fcA^S) 
^tiSy ^ hF3 3^^*J^B8»F 3 4^(^t>'ffiL, 
353 2(aM5o ^tc:, W£«3 2tt, W«F3 
4tC^fLA^ffgF 3 2&y— F7D-7^ >^{CJ:5S 

Aflr-s-^s-fey b/v±y vm^^m-Stey——^? 
o m-tz>o ^in&otty v/))±y vm^<D\um-ts f 

^»*SrtH^fflo^ v^F 3 5 t Ltffi*t5 0 

[0 0 4 4] W^BBftF 3 4 li % SHR^f*/^ ^OOB 
H^^A^(cJ:l9^t-5o 

[0 0 4 5] ^cr— ^-O^J^g|5 3<0*J^Sa^:F 3 4 
©fl«*fio-«fc*t8l Sr#SS-f5£, St\ A^7 

y7r Xf4>T ^ xh Z ft ?3 tf, x - ^ A^ffi 

^HiZ^S^x^-^ffljgU r-^A*toSH i 
ZK^»^ttEWi*iJ^-f-5 0 Syb, it«A^|gH5^ 

fcS&^tf, ^A»*H i Z^»o»Jffliff^s^-> 
©i&{:x7-i^L, ±B«^o«*tt3E*i:Wft 
^^(C, ®:^A^©^^Jif2JW^co«a^-a < -^-fr[e] 

[0 0 4 6] A*flr**s-fey h/y-ir^/ h«-IJ-o 

T f — ^A^ft^H i Zft6(^±TC7 — 
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00) «PM 2 0 0 2 - 
'7 18 
1 [«1J 


A73<f#CO 

mm. 














^7 — 




iEJ!f 






^•7 — 




IE* 




f—?Xt>m=H i Z i 








y-fcy hfa# 


±x 


t"— *A7Jffi=H i Z 






IE* 



[0 0 4 8] «±W»«C*lfc«o«fiKSrifi-«fc*s. ->5 fc, 7-y"{f *D 1 £ * a y *flr* c L K £ y * y MS 

- l^-^ltt, ffi*©«*aK*BE*ttfcia«K©ffi*0^ y fRE S75SA^Liti^f^Q^ttJ^i-5-fe/^FF 1_ 

Htilllt*8l|l'/S»U-* («i«Ver i 1 hft07!) y^By^FF 1 itttS. 

og>>5=.U-*) T"fciXlSJ;<, £©«<Z>ttJffi'>5=. [00 5 4]««tSB4 (B) 0«S»ttt^FF 

^-*ttS*#»CioTJS*D-C*,9, *fc*»WtttiB: l^lT-^MDt^^yy^n^FFl 

[0049] ftlc. *m<0»ft<D|ftaiEINM*B2r&<z> ^CKl, CKB-t?*iJ»*ttA^T f -^ff f D i)A* 

»**S-Cfc5*BEI**Jf=aiaiLfcl* (7fy7-Sl) l;A CKBO^lOSllT^n y ?ff* C K 1 tffl*t5-f 

[00 50] JfcK. iEM«iiot^5@STffiM5 B, CKltytyHI#RES#AALU«i«*Qt 

A, <1ftIE**-tr*) <D-fc/M5*«#U (^r^S (OOBSlftt, «*H*i*^*©S«&IJ * h F 3 

fi£tlZT-?Xfim*m&-tZ (^7y/S3) . Hl:tt«tLt>fy/<-^0«SHftc h e c kli n 

10 0 5 1] Rfc, *BE»*-fe/KO-fe/U45*»&tta-i-« v s NANDy-W|«check_nan 

"-r^^Ofl««tPW|l|t (^y/S di. 7y,7- 7B y7-^j»check_f fK 

4) . Z<DWti£a*V(Oft&iklrtb-Wc-rZA*0>7u- O^T^L, 7^^n,7- 0 fl^ Sch 

TW^WMrff^ (^^S5) . -«rrs*6tf eck_f f«, A*,flr#* 3 , -fc/U*FFl_l F 

X7-Sfctt7-=y^t W « t5 W y7 "S6) . Fl_2. FF1_3, F F l_4*tf!>flMS«:*S*i-c 

[0 0 5 2] ^U*f*cO^:T(0 7r v'g yt/HCO t,N§ 0 

V^yy^S2~S80«ft«a*r3WfcL (^f^ [ 0 0 5 6 ] KWO«Jc±. yt y h# 7 y y 7"7B, 

S 7) . '/U U- : >•=, ^fcT&m&T'mmtirMizmm 7°F F l ro-fe/l^a' FF 1_1, A73r*-y-ff^Dri*H 

tSftl^yyT-S 1~S 7©«iiS:|ft5St. (^fy 40 i Z, ^ny^fffCLKF i», ytyhiffRE 

:7 ° S8) • S**" 0" T-fcS fc©if5 t 

I0053]»H«Ef?^/?y F 3 OEKffiafiOW [0 0 5 7] rco#l^ ±H*Lfc«e*«)*10»3fcE 

it (»T. 7-<7Vyi381E3fc) 0-««rflW:Wfcatf **-W4, 7-f 7*7 y H»BifiJC*J»t*r-^fl| 

#«--rs*W«>?W*©|IIWffit (£IT, XlsIB) co A/jSJi«/<y7rBioffl>!j7*~^flr*Di-C5Fftfll 

-«sr-tn-eixrHiiSHT^-*-Bi4 (a) xocsi4 (b) xtttta-rsfc*, ^fa^7-^^^i-^ 

srflMft^LT. ^mmcomm^mi^M,i^zm.m i o o 5 s ] **fta*ft-ra. a^««ui«2 

*f, 04 (A) (^1-7-T 7*7 y ESSIES liiffiLfct/U«FF 1_1 t7*-^A7jffi ^ftfc 

tt, Afir-emHrDOXfiiZfcCXT-fiig^D 1 £ fc. A7j7*-*f3S-D = H i Z. ^^ff^ C LK = 

ttl*t5/<y77Bli < ^^MCLKn^C " 1 " . y -fc y M? *R E S = " 0 " £7 d ~r <f >^ 

CCT^n. >: 7|ffCLKlSrttiAt5^y77B2 50 £J3£$1 3 KtHM&l- 5. 
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[0 0 5 9] yui-v-^ >7'nfeU3U, #U*H»»iR 
a$ 3 1 tmfcV * h F 3 3j&»€>, 8rtESt*-fe^-Cfc«-fe 
^FFi__i t—ScTi±^F F l^i^tns 
fl£H»c h e c k_f f ^s^-r^>o 

[0 0 6 0] &|c, 2tt, »«Lfc¥U5£B8ftc 

h e c k_f f £r£!V\ «im*f*iryUF F 1_1 Co^ 

[0 0 6 1 ] WWciS^fyT'S 5^*5^ 
t\ » ty K*7!l y^7B y^WtBSc heck 
_f f l:i5*iJfi*S4:7B- hT-^-fEl 6 

^TyT'S 5 2 com, A2rtt*B3&SH i Zfil"efc5^<75 
W^SrfT S^yT'S 5 3 ^f^SSSt'Ye s 

«4S:tiiAt5^ry7 p S5 4(!:, ^f5/^S5 3t'N 
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5 T'Y e s^x5-X»y- h^n— 
5KillB:SfE*^S:ffl^-r5^7 l 3/7 p S 56i £^rf 5 Q 
[0 0 6 2] ~ ^B"(»StA*ft -^-Ait^ n^CLK 
£\ A;fift*Btt^— *»*D«r* A^ff-^C(iy y 
Mf-^R E S ttftfftJtt. iffiffl^lc J: g , A*rft 
»A*S "1" , A*flT*B*SHi Z, A^ff^-C^ 
"0" "CfctK fct, AM*AO«36^fy^S 5 
1, A^ff^BOWt^f^^S 5 3. AMfC^J 
70 36*7* y 7" S 5 5te^-f\ftt>" No" SrigWU W3l» 

[0063] *2«y -fejy htt#^y ^7n y~7<DX 

£>»3£««iE^feK J: 3 X»4^>t(kU «t -5 ^ 9 - <b Jt« 

[0 0 6 4] 
[3c 2] 



1° 


jjcLK 










0 


IQ 


HQ 


IIjE# 


II E# 
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1 1 


1 3E& 


1 


i 


10 


11 0 


JLHiZ 


-7~ 


| 


1 : Nr*MM-a«HIZ 


9 


1 


0 


lEtt 




1 








IjE# 


! 3Ett 


1 


0 


1 


HiZ 


-7 — 


! -7- 


7-^' : l*rMl*#KiZ 


1 0 


iHiZ 


[o__ 






x?-:^' Hrcor <^ J: * U«tt«^: 


Lq_ 


lUiZ 




-7 — 


-7 — 




0 


HiZ 


HiZ 


— 




*7~ : -fcv** »C J: 5 
JfiB«8S8£/7-=W : yt7Mt*fl*HiZ 


1 


9 


9 


jEtt 






1 


0 


ll 


jE* 




l 


i 


10 


|HiZ 


1-7- 


1-7- 




i 


ll 


lo 


l£* 


IHt 


- 


i in 


1 




IjEW 








HiZ 




1-7- 




j 


IHiZ 


_Q_ 


1-7- 1 


1-7- 






HiZ 




-7- 1 


— 7 — 




i 


HiZ 


HiZ 




— 9— 


X7~ : ^ -^fJO^ -h^$ \C£$ 
iatfi^4/7-^r : JfeHf ^HiZ 


HiZ 


0 


0 








HiZ 


0 


1 




— 7"- 


X7-: ^^r^WW f -H?ii:«t5 


HiZ 


• 


HiZ 






XT- : *B^^^W^>r-W* ICJ: 5 


iHiZl 




9 


-7~ 






HiZ 


i 


1 


-7- 1 


E*r 




HiZ 


i i 


HiZ 


-7- 1 


-7~ 


7-^* : 9t»HM-a«HiZ 


HiZ 


HiZ j 


0 


-7- 1 


-7- 




Lmzl 


HiZJl 


1 


-7" 1 


— 7~ 




HiZ 


HiZ | 


HiZ 


«- 1 


— 


XT- : j/* -$<r>r -y&% \cx % 
nmmmt&9-=xr : jtirh« ^hiz 



[0 0 6 5] *2«C*5^T, »fflrt*tt*38Jfc^)JBllS(Z) 
i Z, ^n y ^«»C LK*S "1", y-fey hff^-RE 

"o" xtt "i" -e*>s»*(c:, t¥5f5co^2cof^ 
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(12) ftffl2 0 0 2 - 1 6 3 3 2 2 

2/ 

*c0^2CC)^S[H]^iiE*-lfecr)*IJ^»±«fia^7-r-fe 

[0066] - cD^ic, *mM<n&m&, sax*?- 

[oo6 7] *mmn%2<DnM<or*m*w®.tt 
vzyv-Tj >-?mfe&3 A<n%ifej7m*^-r&3$: w [^3 



A7^f 






*J5£ 




^ yv<— ^ 


^—9XM&=U i Z 














■7*— *A>WS=H i Z£ 














7*— ^A7J<K=H i Z ^fi!lC0ff-§-^60^.^^^T- 











[0068] cntcj;^, *mm<nmmvt^ 

[0 0 6 9] 



[0070] 2fcid. 3 <vnm<DMn*m 1 <t 

^ 3 ^ tcm i <vmM<DKm<Dnm 

a«Sri»a««Effl7>r^7 y f 3 1 1^— i5g®ffl^^i^o 

S P I CE^y h y * h F 6^>e>affl-j-5feai><^[g851« 
[0 0 7 1] JSfcfC. HI 7 Sr#flR LT*H*^JB«0>i&tfs 

f-o^rm i <Dmm<D^m t (onm^m^^mM-r 

it. ISimdKtttt]«E5att94ftBEA?>r>^7y F3t 
l^~|5g®«^^^oS P ICE*j/h!/^hF6H7 

W*»3B<z>«JHW»F 3 4«CjJ&»*EIISoaj|li:W3e 
[0 0 7 2] EKWfiJEaffljfB 5 0*0.314:7 0-.^^ - h 

T^-rm 8 lt - omssw^cttffi^ 5 <ommz^ 

Ufy7°s6 i) , wOiaaai^^oaBa, y 
— h*, y— k t^-r % s£(Dtitnt:3s¥!) * h f 5 

1 t ltMf5 (^y^S 62) 0 irM h F 5 



k u->r ^fgvDDxiigiGNDic/^^ -car?- y 

^ NF 5 1 *iIADbTV>< (T^zy^S 6 4) 0 7 7 >f 

/w*a4T«-<fce> (^f^s6 5) , m^-y^h 

b F 5 1 (^t^^IRl (^fy/S 6 7) , mfcLtc 

«^»S^7n-f^ ^^J^SFP3 B<7>ip];£KHBrc 
^ffli">5o y * h F 5 1 0*»i^7^S 6 6 

— S 6 9?:Stt5o 
[0 0 7 3] MFF51 ^«/£<a— flJSrf 1 — 

»*-c*i-ia 9 s:#fiB-r 5 <t . w ^ y ^ h F 5 1 

KKv»^, K^^Mft, K^y»j(!il: 

[0074] ^mm^wmcom^ y ^ k f 5 1 ^j** 
&«rttwia-c*-Ma 1 o*#Btst, spice*^ 

h y ^ hF6^6A*tfi it^i^nti^ I N 1 

F 5 1 1 Sr^-TSo ilE^oy — ^fl5^»j«!Six 
r^5^60lt«$T^y ^ hF 5 1 2lcMLC^i 
50 T-y^hF512W^V^ y ^ h F 5 1 2 
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[ 0 0 7 5] I N 1 hftttSfttt^i*^ Kl/ 

<^»fC w 0" % &L<Dm*D * b^CDTf^ >?{Z" nul 
1" 5 0 V— *«/£XtfKU'>r VftjStfVDD 

X«:GND^»j|!e$ixT^5»^f4|iI«fC, *cO*^-y 
* o" , Kk<nm*Vx h^Wy^{: w n 

u 1 1" £1£!ft-r6 0 VDD, GND^<73ffi,£<73Sitt« 
13-F51 8«:fpj«r». 

[0 0 7 6] £/sfcufc*^y * F^bi^cog^i^ 
M-Ctt. SP I CE^sx h » ^ h^&EBS*j**ttffl-r 

So 

[0 0 7 7] [eIS&W^c y X h F 5 2 <D— ^JSr^fia 1 1 

[0 0 7 8] 11 0<D&m<OMU<nm¥!) * M±, "P 
-P-N-N" tC— $ct%<DX\ Wtttt "IN1=H 
i Z&P1=0&P2=1" tftSo 
[0 0 7 9] JfciC. *ftW<D$g4<DmM<DMM&m 3 £ 

7n-7 l ^y^j36ofl)6BSiif[li^7y^S4i 

»E#**HS^fy^Slli:«:tU ^n-^^ 

[0080] 012 Lx^mmoDBmnm 
-rat* s/9>«ittf» % mi(omm<ommt 

S2) , ^(c, 1tliE^^^^7 : -'--^A^fi:?r®#-r'5 
[0 0 8 1 ] ftC, ^f^S 9T\ WSBMWW*? 1 5i 
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y?S 4T*l¥a t ffli-^#^J^m60WfllS:W^U, 
[0 0 8 2] ^fy/S9t, W^KSWiti;*? 1 

ussiest*, j^tis i comm,<Dwmtm-(D^^yy 

S 5~~S 8<7)«i3gS:fT5o r<^W^m~CO 

tni£-rz> U7^s6) 0 «sEst*^ 

70 4TW77^'>3 >iryU(Co(/>T^^ ^/ y S 2-S6 
^TWPMS-CtftBE^SJ^Sja-f-Sfe^^^y^S 1- 
[00 8 3] roJ:5ic, «rtis**^i/ < c5 7r>'^'> 

[oo8 4] *&w<nms(DmM<Dmm&w&tt 

***** b/V-ty h«»0»*-C*fc % ^-^f^Rtf 
8l{£^!E*f £ ft o ^ r > >7 > 3 ytyK7)§^ Srff 

[0085] zkd, *»wco* 6 (nmmcDftm&m 1 1 

^^^*j^SP3D^. JifB»ft» -^co y ^ hr*^5its 
«*y^ kf 7 k&mz.zzbx&z 0 

[0 0 8 6 ] ^^JgO^ffiCD^i^SrEI 3 i:*a<^ 

— h-C^i"iai 4Sr#fl8f ^K^SK-^t** 

aE*<o«?«^iWjC^> kj i <nmM<nmm t <Dmm&&. ? 
rw&tow&v&mm* t y -? s 4 <z>» «c « 

f+SrW^-rs^^y^s i 1 1, ^f^ys i i ^^j^ 

e s <Dm&^9 — &ttiJj-rZ>XTy7 R S 1 2 t , 

^ta^fi/^S 1 ^Xy^S 1 3C0*IJ^ 

*Y e s Xil!7— — V^^a^-r^^^-/ 

[0087] ni 3sviai 4&&mLT*mm 
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^oOA^fgF 3 20>§J&t&Sr*l* Uf^Sl-S 
3) % t^^6RSt57a-f^ ^^W^WSBB 
^£f¥t>*ffi-f (^f77 e S4) o Sfc»£fflNJ-y;* hF 
7 a* & ttJB#OT»tt L fc»*ft»^**-C* ^ fil^fl-^ 

au^oA^ff-S-flt^H i Z t?*>5d»S:*iJS-j-5 
(^fy/Sll) . Xf^Sllt'Ye sO»£\ 

b:^a^[hik^[h]5S«^ t &mmmz±x=- ? - & 

^S13TO«36tt*. Yes CD4§£\ ^^-X(i!7- 
[0 0 8 8] R|;r, ^IE*f^co^-Cco^r v-a ^-ir 

/HCOV^^r^T'S 2-S4, Sll-Sl 4 Offl^ 
«t3«rHJKL (7f5'7'S7) s > 3 y||.T 

S11-S14, S T^&ffiSrjftiJig-r Cx^s/^S 
8) o 

[0 0 8 9] ^7—<nnfe (?r;^S l 2) 

[0090] *j8wo* 7 (Dmm^wm^m 3 1 
«i-*3»*o»«ojtts6© is i (Dmm<D^m t djb&a 

J4, ^^^^S 2 0ftfc9(c«IESt*-fe^i: LTffi^ 
#t5^7yrsi5t, *^:^S 5Oftfc>0lcfgi£ 
W^(*tO-a i PJ^fy7 P S 1 6 ^T5/7'S7 

[0091] i 5 £#bs LT*mm<vxm<Dm 

lCA*«*ffi»2*PK/ffiU lfta«IEffl 9 ^ 9 y ^ 
&S^{S*a s A;frcF;h/0^5 v/3 yt/UT*$5^ 

fc, »IE»*"fe/u^^--^A*«Sra»-*-5 (^^5/^ 
S3) 0 iryu^Ti^lXS-r^^ci-y 1 ^ >Vn^n^ 

[0 0 9 2] «ffl#*fpj«Lfc»ftft*y * 

»««** *-*-6<»*lc±|BW* 

6) , ^n^-Xfi^-^V^tW^t-S (^T^Z/S 
6) . 

[0 0 9 3] m&ttMl<D±X(Vmj£m^{^^X*7- y 
^S15, S3, S4, S16, S6, S17^j^ 
H&HSsL (^f^S 17) , ^ U— > 3 
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^n&xm^n\zmm^%mz*Ty7s 1 s i s, 

S3, S4, S16, S6, S 1 7, S8C0^3S^r^^ 

(*TyZfS 8) 0 
[0 0 9 4] -*UcJ:9, «tE*t*S:tt9iitPwi:^Br 

[0 0 9 5] #cM, *&9HDM8<D9&M<DB1&$:E17 t 

10 n-^V is ynfeU 3 B Offcb <9 fC A*flT foil t A 

ffV^J^*£*£M y-fe — S?F 3 S^rtfcS^f-r^^ci— 
>^¥UJ&SlS3Ei:, »Sf|«ry^hF7tS:Ii5ct 

[0 0 9 6] 016 Sr#fiS Lr**Jg6D^ffioisb 

C^AMf^t y K/lit j/ Ht*iC*9* r — #A*l 

u ^flr*xa c KU«i , » «a:g!A^[HiKoa«£3(£ij 

[0 0 9 7] £l±mWLtz£ *«9JOfft3[§]8&#i 
[0 0 9 8] IB 1 OSb*{±, H i ZAJlXW— b7& 

m-<Dmmxikmxz , mu^y-hm±L^^t^ 

[0 0 9 9] |2^Mit ^MKTSiiS^^i 
s^p a p^^icm^eAT'#^ r i-efc5 0 ^oa^ 

[0100II3 Ojft*J4, l^-v 5 ^ ^F7>^7 7 ^ 
ffl U*IEi-S»£\ y~ h u-</UT'^^iE L/c^(c(l 

[0101] 

v-3 v^9-r^9 y oiEatc«ff L^i^jHRo^w ^ 
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^WSSBtM^awitcj:?, HiZA^ty-h7D 

[0 10 2] «<Bl^?-^«a3Six*v^fc«>H<D 
^7-*Mif^i^>i;^5»*^5o fit*, 

[0 10 3] ££>(C, U-i/X^ h ? ^^7 7 1"</1>V<D 

S:««r-C# 5 t v * 5 20 

m i ] i ojsifi<o«tt<?5»aiaK««iE*is6 

[19 2] Hl07n-f^ >^J^^)i¥ffl^«^c^ 

[U4] M3BttiEffi?^^?y^iB»iBafiomo-«i 
ti^-fm&mx'hZo 30 

[[9 5] WS88ttt;u«o»jJ;y ^ h^-pJSrf-T' 
[16] y-fey y y^«»H*fcJ:5 

[19 7] *«P^^m3<7)||^o^ffl|^iSSSlHlS&^iE*-fe 

[199] m*}) * b<Dffi&<D—m&T—7/l>&^X~7jk-t 

[sii o] *mm<Dwm(nmi-v * b^j&^^-r 
Rwn-c*a. 

[mil] BHWIriiy^ h^-««rS-rRWH"C*S. 
[[9 12] *%n<^fR4^||lfi<0^ttOR9lBllgttlE^r 

[19 1 3] *^P^co^6O||j!iSo^^co^0SS^fiE^ 

z> 0 



i) 4#P*f] 2002-163322 

[19 1 4] ^Xlk^StlRoRSIllKttliE^«:^-r7D 
[(9 15] 7 <o**<z>»tt(Z>ttaiaK3ttIE*r 

[19 1 6] ^IBI^^ft 8 <0|ltto^jSott9iHie^EE^ 

So 

[191 7] a*^»l<o»aEB*EIIS«(0— 

[19 1 8] &M<Dm2<nVimiBlf6&m&1tv>—mt:7F-t 

[[9i9] mi/ui/- ->3v«7>f7'7y <e>^i;r 
x^m2<Dmt L-c-tix-ett h^*^— s^y7r^» 

[f?-^cDR^] 

1 , 10 1 >^ 3. U— ^ 

2 A*flMfttti» 

3, 3A, 3B, 3C, 3D, 3E :7n — r^^tf 

-MSM- - - - - -- 
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